We investigate whether workers adjust hours worked in response to windfall gains using data from the European Household Panel. The results suggest that a rise in unearned income has a negative (although small) effect on working hours. In particular, after receiving a windfall gain, individuals are more likely to drop out of the labour force and the effects become larger as the size of windfall increases. Furthermore, the empirical findings show that the impact of windfall gains on labour supply: (i) is more important for young and old individuals, (ii) is most negative for married individuals with young children, (iii) but can be positive for single individuals without children at the age of around 40 years. The latter effect can be explained by individuals using the windfall gain to set up their own business and become self-employed. JEL classification: D12, J22.
Introduction
What is the effect of windfall gains on economic behaviour? A popular belief presumes that the majority of people would quit work if they won a lottery. But do windfall gains have an impact on individuals' working hours?
According to the life-cycle model, a relaxation or tightening of the consumer's intertemporal budget constraint can lead to changes in labour supply. Windfall gains represent an unanticipated increase in non-earned income and, by reducing the marginal utility of wealth, they diminish the agent's incentive to work.
While the literature on the empirical and theoretical inter-temporal substitution effects in labour supply is well established (Heckman and MaCurdy 1980) , the research on the impact of capital gains is still somewhat insipient, despite the fact that lottery winnings are a source of exogenous variation in income (Altonji 1986 ).
In the US, Kaplan (1988) shows that the level of education and the type of profession can help explain the share of winners that choose to continue to work. Holtz-Eakin et al. (1993) and Imbens et al. (2001) find that windfall gains reduce working hours or even lead to a withdrawal from the labour force (especially, in the case of older individuals). In contrast, Joulfaian and Wilhelm (1994) suggest, at most, a small (although significant) effect of inheritances on labour supply of married women and men.
In Europe, Burke et al. (1997) evaluate the effects of inheritances on the job creation of self-employment enterprises, and show that it plays an important role. Blanchflower and Oswald (1998) use data for the UK and argue that individuals receiving inheritances are more likely to be self-employed than those not receiving an inheritance. This is also expressed in the large fraction of individuals who do not become self-employed because of their inability to raise the necessary financial resources. Also for the UK, Taylor (2001) reports a positive effect of windfall gains (inheritance and lottery wins) on the probability of entering self-employment. The author emphasizes that liquidity constraints can be detrimental for starting a new business, for the growth of entrepreneurships and for the success of small businesses. Henley (2004) analyzes the impact of both windfall financial gains and house price shocks on hours worked, and suggests that there are significant substitution effects, in particular, in response to house price shocks.
In this paper, we analyses the linkages between windfall gains and working hours using data from the European Community Household Panel Longitudinal Users' Database. In accordance with the life-cycle model, we show that an unanticipated rise in wealth reduces working hours, although the effect is, in general, small. The impact of windfall gains is stronger at the external margin, that is, individuals adjust their labour supply primarily by dropping out of the labour force, rather than by reducing their working hours, conditional on working.
We also assess whether the size of the windfall gain matters, i.e. we evaluate how working hours respond to small, medium and large windfall gains. We find that the effects become stronger as the size of the windfall increases. In particular, men receiving a windfall of 50,000 EUR or more, on average reduce labour supply by 1.3 hours per week, which is equivalent to a 3.4% reduction in working hours.
Finally, analysing the effects of windfall gains along various personal characteristics, we show that: (i) at younger and older ages, the effect of windfall gains on labour supply is the most negative; (ii) for married people and people with young children, the windfall gain leads to a stronger decrease in working hours; and (iii) for single individuals at the age of around 40, the effect can be positive. A potential explanation for the latter finding is the effect of windfall gains on reducing liquidity constraints. By doing so, windfall gains may encourage people to set up their own businesses, become selfemployed and increase their working hours. Alternatively, in the light of the fact that richer families are more likely to give inheritances, individuals from richer families may also be more likely to start their own businesses.
We contribute to the literature in following ways. First, we analyse the effects of windfall gains on working hours using data for a set of European countries, rather than focusing on one-country data. Second, we include 15 countries in our framework and, therefore, the sample of people for which we observe windfall gains is large, offering a further empirical advantage to our approach. Third, with the panel dataset, we observe a rich set of personal characteristics of individuals. This gives us an opportunity to better understand the ways that participation and working-hours decisions differ between individuals. Finally, given that the panel dataset covers a relatively long sample period, we can account for the time-variation in labour supply, a feature that would not be captured in a cross-sectional study.
The remainder of the paper is structured as follows. Section 2 describes the data. Section 3 presents the econometric approach. Section 4 discusses the empirical results. Section 5 concludes.
Data and descriptive statistics

Data
The data is obtained from the European Community Household Panel Longitudinal Users' Database (ECHP henceforth). This is a large panel data set that contains household-level and person-level information over time, covering eight survey years from 1994 to 2001
1 . The data includes 15 EU countries: Germany, Denmark, The
Netherlands, Belgium, Luxembourg, France, United Kingdom, Ireland, Italy, Greece, Spain, Portugal, Austria, Finland and Sweden. It is an unbalanced panel with a maximum length of 8 years for each individual 2 .
In what follows, the analysis is done at the individual level, rather than at the level of households, with age restricted to 25-60 years 3 . This age band is set in order to avoid complications that arise due to education and retirement choices 4 . The data on incomes and wages are converted using purchasing power parity (PPP) in order to allow for comparisons across countries and over time.
The question of interest relates to the effects of unanticipated windfall gains on labour supply. Working hours are described by the ECHP variable PE005: Total number of hours working per week (in main + additional jobs). In the data, this variable is only available for employed workers. However, we set hours worked to zero for all unemployed individuals and those out of the labour force.
The variable that measures windfall gains is the ECHP variable HF017: Inherit, receive gift or lottery winnings worth 2000 EURO or more. It is the response to a following survey question: "During (… year prior to the survey …), did anyone in the household inherit any property or capital, or receive a gift or lottery winnings, worth 2000 EURO or more?". Observations for which the information on the windfall receipt is missing are discarded.
One major drawback of this variable is that it does not provide information about the exact amount of the windfall gain. However, it can be complemented by the variable HF018: Amount of the inheritance, gift or lottery winnings. This variable offers three brackets for the windfall gains: less than 10,000 EURO, more than 10,000 EURO but less than 50,000 EURO and 50,000 EURO or more. We label the three brackets for windfall gains as "small", "medium" and "large", respectively.
These two variables hence give information on the size of windfall gains received by individuals. Nevertheless, given that they are reported in categorical terms, one cannot convert them into PPP terms. As a result, they are not perfectly comparable across countries and over time. Another weakness is that both variables are reported at the household level. Consequently, there is no way to identify which household member was the actual recipient of the windfall gain 5 .
It is important to emphasise that the variable measuring windfall gains is recorded for the "year prior to the survey" 6 . Despite this, we did not adjust the timing of the variable for various reasons. First, a substantial fraction of the data (that is, 19% of personyear observations) would be lost by lagging the windfall gains variable by one period. Second, leaving the variable as it is, we can be sure that at the time of the interview in the time period t, an individual knows whether she has received windfall gains or not.
On the contrary, if we lagged windfall gains variable by one period, to t-1, we would not know for sure whether at the time of the interview at t-1 the individual had already received the windfall gains or not 7 . Furthermore, in practice individuals take a bit of time before they react to new economic information. Therefore, it seems more appropriate not to lag the windfall gains variable back by one period. Another drawback of our measure of windfall gains is that it includes gifts and inheritances, which can be anticipated to some degree. This especially holds for individuals from wealthy families. If they anticipate large gifts or inheritances to occur soon, they may adjust their labour supply prior to the actual receipt. Holtz-Eakin et al. (1993) find that individuals receiving a larger inheritance are more likely to leave the labour force, because leisure is a normal good. The negative effect of inheritances on labour supply holds, even when participation remains unchanged. Joulfaian and Wilhelm (1994) argue that an inheritance is a disincentive to labour, because it negatively impacts on future marginal utility of wealth. When unanticipated, it can lead to an upward revision of expected lifetime wealth and a discontinuous drop in marginal utility of wealth and, thus, in labour supply. If anticipated, the fall in marginal utility of wealth over the economic life would imply a downward shift in the entire life-cycle profile of labour. Joulfaian (2006) looks at the impact of inheritances on savings, and shows that wealth increases by only a fraction of the full amount of the inheritance received. More recently, Brown et al. (2010) use the receipt of inheritances as a proxy for wealth shocks and finds that it significantly increases the probability of retirement, in particular, in the case of unexpected inheritances.
Despite this, since our measure of windfall gains is anticipated to some degree, the estimated impact of windfall gains on labour supply will underestimate the true effect. Therefore, our estimates can be thought of as being at the lower end of the "true" effect.
To ease discussion, we label people that have received windfall gains as "winners" and the rest as "non-winners". If we only include individuals who were observed at least twice over time, there are 100,289 individuals in our sample. Most of them (88.4%) never received any inheritance, gift or lottery winnings of more than 2000 EUR. 8,824 individuals (or a fraction of 8.8%) received windfall gains only once, and about 2.8% of individuals received windfall gains more than once. Because in the regression analysis it is not straightforward to deal with individuals who received windfall gains more than once we include in our empirical analysis only individuals who received windfall gains once. Compared to similar research done by other authors, this is quite a large sample and represents one of the advantages of using the ECHP dataset 8 .
By size of windfall gains received, there are 4,172 (48.8%) observed individuals with small windfall gains, 3,353 (39.2%) with medium windfall gains, and 1,023 (12.0%) individuals with large windfall gains.
Descriptive statistics
We briefly look at differences in personal characteristics between winners and nonwinners prior to the receipt of windfall gains. Table 1 reports the means and number of observations for selected variables, comparing winners, (columns (1) and (2)) and nonwinners (columns (3) and (4)). Column (5) reports the p-value of the test for differences in means between winners and non-winners. The reported statistics refer to one year before the receipt of windfall, which, on average, corresponds to a third year in the sample for winners. Therefore, for non-winners we report the means of the variables in the third year in the sample.
Among the 18 variables reported, only three (the number of children in the household, the percentage of women and the percentage of those who are married) have differences that are not statistically significant 9 . Otherwise, winners tend to be older and they live in slightly smaller households, but for these two variable differences are small. For the rest of the variables, the differences are large and important. Winners are more educated; the share of individuals with post secondary education is 29% for winners and 18% for non-winners; winners are 7 percentage points more likely to be employed than non-winners. According to income variables, winners have higher incomes and wages even before windfall gains. By all measures of income (total income, income from working and non-work income), winners are better off than non-winners: the personal total income of winners is about 29% higher and hourly wage 10 is 13% higher. Higher income is partly a consequence of the fact that winners, on average, work more hours per week and they are more likely to be employed. They are also more educated and thus have higher hourly wage. However, another potential reason for the difference in incomes lies also in the fact that our measure of windfall gains includes gifts and inheritances. It can thus be the case that people from better family backgrounds are more likely to receive (large) gifts or inheritances, which is reflected in our data. Family background is of course an individual fixed effect and will eventually drop out of the analysis using fixed effects panel estimation 11 . 
Non-work income over time
In this sub-section, we show the evolution of unearned income over time. The motivation for this is to verify whether the windfall gains variable that we use is a good measure. In Figure 1 , we depict the average (household and personal) non-work income over time 12 . The time period "0" refers to a time of windfall gains receipt. Since the maximum number of periods for an individual in the sample is eight, the graph is plotted only for five years prior and five years after the receipt of windfall gains. Moving further away from the point of receipt would make the sample size become very small. From the Figure, it can be seen that the variable windfall gains is meaningful and informative. Indeed, there is a positive blip in both household and personal non-work income at the time of receipt. After that, non-work income returns to its upward trend 13 .
Econometric approach
Despite the large literature concerned with estimating the impact of unearned income on labour supply, the use of an exogenous measure of income variation is not consensual. As a result, different approaches have been considered, namely: (i) the capital income or spousal-labour earnings as variables measuring unearned income (Imbens et al. 2001) ; (ii) experimental data with exogenous components of unearned income (Pencavel 1986) ; and (iii) natural experiments in which large amounts of money were allocated using distribution rules that were independent of preferences and other determinants of economic behaviour (Bodkin 1959; Holtz-Eakin et al. 1993) .
We start by looking at whether the windfall gain affects the probability of being employed, and estimate the following linear probability model
for i = 1, …, N, t = 1, …, T, where E it is a dummy variable that takes the value of 1 if individual i is employed or 0 otherwise, Windfall it is our variable of interest and takes the value of 1 if the household has received a windfall gain or 0 otherwise, W it denotes the hourly wage, X it represents a set of controls for age, civil status and family characteristics, c 0i is individual fixed effect and ε it is an i.i.d. error term. In order to assess the effect of unexpected capital gains on working hours, we estimate the empirical counter-part of Equation (1) as described by
for i = 1, …, N, t = 1, …, T, where H it stands for weekly working hours of household i in year t. Taking into account that the impact of windfalls on labour supply differs for different amounts of unanticipated gains, we also disaggregate the Windfall dummy into three different categories: (i) Small Windfall, in the case of capital gains between 2,000 and 10,000 EUR; (ii) Medium Windfall, for capital gains between 10,000 and 50,000 EUR; and (iii) Large Windfall, when the capital gain exceeds 50,000 EUR. Then, we consider the model:
Finally, we look at whether the effect of the windfall varies with different personal characteristics. Therefore, we interact the regressors with the Windfall dummy and estimate the following model:
for i = 1, …, N, t = 1, …, T. The estimation of the above models is complicated by the potential endogeneity of the wage term on the right-hand side 14 . Altonji (1986) emphasizes that current labour supply depends on all past and expected future wage rates and that it is important to control for permanent differences in wages across individuals. Consequently, we assess the robustness of the results using both the fixed effects (FE) estimator and the fixed effects instrumental variable (FE-IV) estimator. This allows us to identify the effect of unearned income on labour supply through exogenous changes and the subsequent behaviour of individuals observed in the panel 15 . In the IV regressions, we follow Joulfaian and Wilhelm (1994) and Henley (2004) and instrument log hourly wages using conventional earnings-function control variables, namely, two dummies for education, interactions between education dummies and a quadratic in age, as well as country-year dummies.
Empirical results
The effects of windfall gains on working hours
In this and subsequent sub-sections, we analyse the effect of windfall gains on working hours. We use the fixed effects estimation, thus controlling for family background and other time-invariant personal characteristics. Windfall gains are measured using a dummy variable that takes a value of 1 in the period of windfall receipt and after, and 0 in periods prior to windfall gains. This is in line with the life-cycle model of labour supply where after an unanticipated shock in personal wealth, an individual adjusts her whole labour-supply profile.
In all specifications we include the following set of regressors: the dummy variable for the windfall gain, age, age squared, a dummy for married status and two dummy variables indicating whether there are any children aged 0-6 or 7-15 in the household. We focus on three main specifications, each of them being estimated for the full sample (Table 2) , and then separately for men (Table 3 ) and for women (Table 4) .
The first specification (Column (1)) analyses the effects of windfall gains on the probability of being employed. According to the theory, after receiving unanticipated windfall gains, individuals are more likely to drop out of the labour force and use windfall gains to enjoy more leisure. Such behaviour is reported in Holtz-Eakin et al. (1993) , who find a negative effect of unanticipated inheritances on participation in the labour market. As a dependent variable we use a dummy variable indicating whether or not an individual is employed 16 . Normally, probit specification would be used to analyse this; Standard errors in parentheses, *significant at 10%; **significant at 5%; ***significant at 1%.
+
Reports p-value of the Hausman test of endogeneity. In IV regression (log) hourly wage is instrumented using two dummies for education, interactions between education dummies and quartic in age and country-year dummies. All regressions include individual fixed-effects.
however, due to inconsistency of probit regression in settings with fixed effects, we use a linear probability model instead 17 .
The second specification (Column (2)) uses working hours per week as a dependent variable. In this case we include all individuals who ever received windfall gains regardless of whether they participate in the labour force in any particular period or not. That is, working hours can take any positive value, but they can also be zero. The second specification thus covers both external and internal margins of adjustment of labour supply to windfall gains. In addition to the standard controls on the right hand side, this specification also includes a measure of hourly wage. As the hourly wage is computed from monthly wages and weekly working hours, it is endogenous. Consequently, we also report the results from instrumental variables estimation (Column (3)). Here we overcome the endogeneity problem by using two dummies for education, interactions of education dummies with quartic in age, as well as country-year dummies as instruments for hourly wage. Standard errors in parentheses, *significant at 10%; **significant at 5%; ***significant at 1%.
Finally, in the third specification (Column (4)), we express working hours and wages in logs and only person-year observations with positive working hours and positive wages are included. From an econometric perspective, one should note that a potential problem in this context stems from the fact that when receiving windfall gains individuals may decide to reduce their working effort either by reducing working hours or by dropping out of the labour force, which can generate a selection bias problem. We present the results both from the fixed effect setting (Column (4)) and the instrumental variable estimation with fixed effects (Column (5)). Table 2 summarizes the findings for the effects of windfall gains on working hours using the whole sample. The empirical evidence is not supportive of theoretical prediction of the life-cycle model that an unanticipated rise in wealth reduces an individual's working hours via a reduction in the marginal utility of wealth, in particular, the coefficients of the windfall gains dummy are not statistically significant. On the other hand, most coefficients of the other control variables have the expected signs and magnitudes and are statistically significant: (i) age has a nonlinear, inverted "U" shaped effect on Standard errors in parentheses, *significant at 10%; **significant at 5%; ***significant at 1%.
Reports p-value of the Hausman test of endogeneity. In IV regression (log) hourly wage is instrumented using two dummies for education, interactions between education dummies and quartic in age and country-year dummies. All regressions include individual fixed-effects. labour supply; (ii) being married tends to increase labour supply; and (iii) having children reduces it. Only hourly wage has a surprising negative effect on working hours, which is reduced after using instrumental variables estimation, but it nevertheless remains negative and significant 18 . Table 3 reports the results for the sample consisting of men. Again, the coefficients of the windfall gains dummy are not statistically significant. Nevertheless, they are negative, which is in accordance with the theoretical formulation of the life-cycle model. Other controls have coefficients of sensible signs and magnitudes and, in particular, one can see that being married increases men's labour supply. Table 4 shows the results for the sample consisting of women. Again, in all five specifications, the effects of windfall gains are not statistically significant and are close to zero. These findings are therefore in line with Imbens et al. (2001) , who show that the reaction of people to non-earned income does not differ significantly between men and women. Interestingly and in contrast with the results for men, there is an indication that being married reduces women's labour supply.
Due to the number of non-workers included in the sample (and, therefore, zeroes on the dependent variable), one could argue that the equations for working hours conflict with standard labour supply theory: the desired hours of work is equal to actual hours of work when hours of work is positive; but for corner solutions, when hours of work is zero, this cannot be said. In cases where this problem is important, we need to refer to a censored regression model.
To assess the relevance of this feature, we estimate the equation for the working hours per week using a panel data censored model, in particular, the Tobit with fixed effects estimator from Honoré (1992) . Table 5 summarizes the results. Column (1) provides the evidence for the full sample, while Columns (2) and (3) display the findings for men and women, respectively. As can be seen, the results are both quantitatively and qualitatively similar to the ones presented in Tables 2, 3 and 4 in that windfall gains do not seem to exert a significant effect on labour supply. Therefore, this suggests that the inclusion of non-workers in the analysis does not bias the estimates and is consistent with the economic theory.
So far we have found no supportive evidence that the receipt of windfall gains has a significant and negative impact on labour supply. This finding however could either reflect that these effects are non-existent, or that they are very small and not well captured in the data. In fact, other researchers have reported that windfall gains (inheritances, financial wealth, housing prices) have, at most, a small impact on labour supply, which in many cases are only marginally statistically significant (Holtz-Eakin et al. 1993; Joulfaian and Wilhelm 1994; Henley 2004) . Another possible explanation for the small and not statistically significant results may lay in the fact that the windfall gains dummy used so far does not contain enough information. This can be, for example, because it simply indicates whether an individual has received a windfall gain or not, regardless of the size of the gain. Therefore, in the next sub-section, we split the windfall dummy into three groups: small, medium and large.
The effects of small, medium and large windfall gains
We now introduce into the regression three dummies representing the size of windfall gains that individuals receive: small (less than 10,000 EURO), medium (more than 10,000 EURO but less than 50,000 EURO) and large (50,000 EURO or more). The benchmark for comparison is the time before the windfall gains are received. For example, the coefficient of the small windfall gains dummy tells us by how much working hours decrease (or increase), on average, due to the windfall gain in comparison to the situation where the windfall gain had not been received. According to the theory, the higher the unanticipated windfall gain, the stronger the effect on the marginal utility of wealth and the more negative we expect the effect on labour supply to be. Therefore, we expect the effect of the large windfall gains dummy to be negative and largest in absolute value.
We report the results separately for the whole sample, for men and for women, in Table 6, Table 7 and Table 8 , respectively. Column (1) of Table 6 suggests that windfall gains have a negative effect on the probability of being employed. Despite not being statistically significant for small and medium windfall gains, the coefficient associated with large windfall gains is negative and statistically significant. This lends some empirical support to the idea that after receiving large windfall gains, individuals are more likely to drop out of the labour force. As for the other specifications (Columns (2) -(5)), the results are not statistically significant, although large windfall gains tend to have the most negative impact on labour supply. Table 7 displays the results for the sample of men. In all five specifications, not only is the coefficient of large windfall gains the most negative, but it is also statistically significant in all cases. Column (1) indicates that receiving large unanticipated windfall gains induces some men to leave the labour force. Similarly, in specifications with working hours on the left hand side (Columns (2) -(5)) there is a statistically -Panel data censored regression model (Honoré, 1992) . Standard errors in parentheses, *significant at 10%; **significant at 5%; ***significant at 1%. All regressions include individual fixed-effects.
significant and negative effect of large windfall gains on working hours. Column (2) captures both external and internal margins of adjustment: on average, receiving an unanticipated windfall gain of 50,000 EUR or more reduces the labour supply of men by 1.3 hours per week. Since average working hours for men in the sample are equal to 39.2 hours per week, this represents on average a 3.4% reduction in working hours. In Column (4), where only the internal margin is considered, the evidence suggests that the large windfall gains reduce working hours by 2.1%. Since only the adjustment of working hours conditional on working is taken into account, the effect is plausibly smaller.
The results for women in Table 8 , on the other hand, are not supportive of the idea that windfall gains reduce labour supply. None of the coefficients on windfall gains Standard errors in parentheses, *significant at 10%; **significant at 5%; ***significant at 1%.
+
dummies are statistically significant, and many of them are nonnegative. In light of the fact that women are usually considered as being less attached to the labour market than men, this result is surprising. One would indeed expect the effect of windfall gains to be stronger and more negative for women. For instance, Henley (2004) finds a significant adjustment in hours worked to unanticipated financial gains for both men and women, but the largest impact occurs for women. In addition, the author shows that while men seem to make a (positive) adjustment in hours to housing losses but not a (negative) adjustment to gains, for women the reverse is true. On the other hand, Imbens et al. (2001) estimate the marginal propensity to earn out of unearned income and find that it does not differ significantly between men and women. Joulfaian and Standard errors in parentheses, *significant at 10%; **significant at 5%; ***significant at 1%.
Wilhelm (1994) also show that the hours' reduction by married women is of the same order of magnitude as men's.
As before, we also estimate the equation for the working hours per week where we control for the size of the windfall gain using the Tobit with fixed effects estimator from Honoré (1992) . Columns (1), (2) and (3) summarize the results for the full sample, for men and for women, respectively. Again, the empirical findings are broadly in line with the evidence shown in Tables 6, 7, 8 and 9 implying that the inclusion of individuals for which the number of hours of work is zero does not affect the estimates of the impact of windfall gains on labour supply.
A potential reason why the effects do not come through very strongly in the analysis above is due to heterogeneity in the effects of windfall gains. The effects of windfall Standard errors in parentheses, *significant at 10%; **significant at 5%; ***significant at 1%.
gains may possibly depend on personal characteristics in an important way, so that the impact cancels out across different individuals. For example, an old worker may retire from the labour market after receiving the windfall gain, whereas a young employed worker may use it as a starting capital for a new business, become self-employed and increase his labour supply 19 . In order to assess the potential heterogeneity in the effects of windfall gains, in the next sub-section we interact the windfall gains dummy with several personal characteristics.
The effects of windfall gains and interactions
In order to see whether the effects of unanticipated positive wealth shocks differ with respect to personal characteristics, we interact the windfall gains dummy with the other regressors. As discussed above, if the effects of windfall gains depend on personal characteristics and if, in addition, they cancel each other out across individuals, then this would explain why in the previous regressions the effects were small and often not statistically significant.
In Table 10 , we report the results for the whole sample. Note that the coefficient in front of the windfall gain dummy alone simply represents the effect of windfall gains when all other controls are set to zero. In most cases, the coefficients of the interaction terms are statistically significant. Column (1) displays the results for the probability of -Panel data censored regression model (Honoré, 1992) . Standard errors in parentheses, *significant at 10%; **significant at 5%; ***significant at 1%. All regressions include individual fixed-effects. Standard errors in parentheses, *significant at 10%; **significant at 5%; ***significant at 1%.
+
Reports p-value of the Hausman test of endogeneity. In IV regression (log) hourly wage is instrumented using two dummies for education, interactions between education dummies and quartic in age and country-year dummies. All regressions include individual fixed-effects. being employed. Looking at the interactions, age has a "U" shaped curve effect: at younger and older ages, the effect of windfall gains on participation is the most negative. This is in line with evidence reported by Holtz-Eakin et al. (1993) and Imbens et al. (2001) .
Being married also makes the negative effect of windfall gains on participation stronger. Thus, married people are more likely to reduce their labour supply. One possible explanation for this is that married people have less to worry about their income situation, as they have a partner who usually earns an income. Such behaviour can also be explained by the fact that if people like to spend leisure in groups, then they are more likely to consume leisure when they have someone to spend the leisure with.
In Columns (2) and (3) where total working hours are used as a dependent variable, results are similar: (i) there is an indication of a non-linear effect of age; (ii) being married makes the effect of windfall gains more negative; and (iii) similarly, having children of age 0-6 leads to a larger decrease in working hours, indicating that parents of young children do not drop out of the labour force after receiving windfall gains, but they seek shorter working hours. Columns (4) and (5) show the results for the sample with positive hours worked. They confirm that being married and having small children makes the effect of windfall gains more negative. Table 11 reports the empirical findings for the sample of men. In Columns (1), (2) and (3), one can see that if they are of younger or older age, have young children or are married, then windfall gains reduce the probability of being employed. However, when we take away the adjustment along the external margin (columns (4) and (5)), the effects largely become not statistically significant, except for the effects of having young children. Table 12 provides similar findings for women. In Column (1), where the probability of being employed is explored, there is a "U" shaped effect of age and a statistically significant negative effect of being married. The coefficients on the interactions of children dummies with windfall gains are not statistically significant. In the regressions with working hours on the left hand side (columns (2) and (3)) the results show that women with young children tend to reduce working hours after the receipt of windfall gains. Columns (4) and (5) also confirm this finding.
In order to obtain a better understanding of the heterogeneity in the effects of windfall gains and how they depend on personal characteristics, Table 13 reports the predicted effects of windfall gains on labour supply by various types of individuals. We compute the effects of windfall gains for 8 hypothetical types of individuals. We start by choosing four different age groups: 25, 30, 40 or 55 years. We choose the following types: (i) individuals of age 25 are single and have no children; (ii) individuals of age 30 are either single with no children, or married with one child of age 0-6, (iii) individuals of age 40 can be single without children, married without children, or married with one child of age 0-6 and one child of age 7-15; (iv) individuals of age 55 can either be single or married, but they do not have any young children.
In those specifications where hourly wage is one of the regressors, predicted effects are computed at the mean wage in the sample. Specification (1) represents effects from participation regressions, specification (2) reports the FE IV regressions with working hours per week on the left hand side, and specification (3) reports effects from FE IV regressions with log working hours as the dependent variable. In brackets we also Standard errors in parentheses, *significant at 10%; **significant at 5%; ***significant at 1%.
Reports p-value of the Hausman test of endogeneity. In IV regression (log) hourly wage is instrumented using two dummies for education, interactions between education dummies and quartic in age and country-year dummies. All regressions include individual fixed-effects. Standard errors in parentheses, *significant at 10%; **significant at 5%; ***significant at 1%.
Reports p-value of the Hausman test of endogeneity. In IV regression (log) hourly wage is instrumented using two dummies for education, interactions between education dummies and quartic in age and country-year dummies. All regressions include individual fixed-effects. p-values in parentheses; testing the null whether linear combination of coefficients equal to zero. *significant at 10%; **significant at 5%; ***significant at 1%.
(1) Employment dummy as dependent variable, FE; (2) Working hours per week as dependent variable, FE IV; (3) Log working hours per week as dependent variable, FE IV. In (2) and (3) wages are also included in the regression; in these cases effects are calculated at the value of the average wage in the sample (all, men or women). All regressions include individual fixed-effects.
report p-values from the Wald test of whether the computed predicted effects are statistically different from zero. For young single people who have no children (first row of Table 13 ), receiving windfall gains reduces the probability of participating in the labour force. This can be seen, for example, in column (1), where the coefficient is −0.021. A possible explanation for this finding is that after winning an unanticipated windfall young people may decide to prolong their education and finance it with the money they have won. However, as specification (3) suggests, conditional on being employed, windfall gains increase the labour supply of young people, perhaps inducing young people to become selfemployed and work more.
For individuals of age 30 and with no children, there is a positive effect of windfall gains on the probability of participating in the labour market and also on working hours conditional on working. On the other hand, for individuals of the same age who are married and have children of young age, the effects of windfall gains on labour supply are negative, with effects being strongly negative for both men and women.
In the case of individuals aged 40 with no spouse and no children, there is a positive effect of windfall gains on labour supply. Weekly working hours, on average, increase by 2.152 hours (specification (2)) or, conditional on working, for 0.028 log hours, approximately 2.8% (specification (3)). This piece of evidence can again be related with the rise in probability of becoming self-employed as discussed in Taylor (2001) . Interestingly, however, these effects do not appear for individuals of age 40 who are married, especially if they have young children.
As for the effects of windfall gains on the labour supply of married individuals aged 55, they tend to be statistically significant and negative. The impact of windfall gains on the employment participation (specification (1)) is equal to −0.028 and the effect on weekly working hours (specification (2)) is equal to −0.966. These general patterns are similar for men and for women.
Summing up, several interesting results emerge when we interact personal characteristics with windfall gains. First, the effects of windfall gains operate both at the external and internal margin, but they tend to be stronger at the external margin. This suggests that after receiving windfall gains, people adjust their labour supply mainly by dropping out of the labour force, rather than by reducing their hours worked. Second, there is evidence that for some individuals (e.g., for single middle-aged individuals with no children), effects on working hours can be positive. And third, for young and old people as well as for married individuals with young children, windfall gains tend to have the most strongly negative impact on labour supply.
Finally, in Table 14 , we find support for the behaviour suggested by Taylor (2001) . More specifically, we show that winning windfall gains increases the probability of becoming self-employed, especially, for men 20 . With regard to the amount of the windfall gains, the effects become stronger for larger windfall gains. In the case of women, the impact is generally not statistically significant. However, for very large windfall gains, there is also a positive impact on probability of becoming self-employed, at 10% confidence level. This set of results is extremely interesting and has important academic and policy implications. Indeed, even if the gains are expected by individuals, it is unlikely that they can be used as collateral for their credit for a potential business investment. If this is the case and the arrival of windfall gains relaxes the credit constraint, then we would expect a reaction among individuals on the labour market and an increase in the probability of becoming self-employed. Our findings seem to corroborate this idea, thereby, suggesting that by reducing the tightness of credit constraints for potential entrepreneurs, the rates of self-employment may increase. Therefore, the elimination of credit rationing problems can provide a boost to labour supply (Lehmann 1995) .
Another possible interpretation for the positive link between windfall gains and labour supply can be attributed to attitudes towards risk and how they differ across own and borrowed funds. For instance, Taylor (2001) suggests that when entrepreneurial activity and effort are substitutes, the receipt of a windfall gain by a liquidityconstrained entrepreneur raises future self-employment utility and can lead to higher self-employment income. As for the case of a liquidity-unconstrained entrepreneur, the windfall gain may end up reducing income as a result of a focus on less profitable aspects of the business, which are compensated by an increase in job satisfaction. Ogaki and Zhang (2001) find empirical evidence corroborating the existence of a decreasing relative risk aversion. Sousa (forthcoming) highlights that the proportion of risky assets Standard errors in parentheses, *significant at 10%; **significant at 5%; ***significant at 1%. All regressions include individual fixed-effects.
that is held by investors increases after a positive shock to wealth, which suggests the existence of habit-formation, loss aversion or wealth-dependent preferences 21 .
Conclusion
In this paper, we investigate whether European workers adjust labour supply (that is, labour market participation and working hours) in response to windfall gains. According to the life-cycle model of labour supply, unanticipated gains in non-earned income are expected to have negative effects on labour supply. We use information from the European Household Panel for the 1994 to 2001 period to shed some light on the question of interest. We find weak evidence that individuals react to windfall gains by reducing their working hours. The effects, however, seem to be small and statistically significant only in the case of large windfall gains. In addition, individuals seem to adjust their labour supply mostly along the external margin, by dropping out of the labour force, rather than by reducing their working hours while staying in employment. The results and conclusions are robust to different specifications and they are not affected by the choice of which measure of wage is used on the right hand side: the hourly wage or the net monthly wage.
When we allow for heterogeneity of the effects across individuals, the results suggest that the impact of windfall gains on labour supply: (i) is more important for young and old individuals, (ii) is most negative for married individuals with young children, (iii) but can be positive for single individuals aged around 40 years. The last effect can be explained by the effect of windfall gains on reducing liquidity constraints in capital markets and thus encouraging people to become self-employed.
In light of the prominent role played by small businesses and self-employment in terms of job creation, our results suggest that policies towards the provision of better access to credit can boost labour market participation. In fact, the credit squeeze observed in the aftermath of the financial crisis of 2008-2009 was particularly detrimental for small companies and self-employed people, who are less likely to benefit from government loan programs. In this context, the main challenge that governments and central banks face is to responsibly manage the lending risk (Martin 2011) . Other potential channels explaining the positive link between between self-employment and receipt of "windfall" income include the possibility that richer families are more likely to give inheritances or individuals from richer families could be more likely to start their own businesses.
In addition, the fact that the size of the windfall gains matters for the significance of the effects on labour supply implies that policymakers should pay a particular attention to this specific feature when designing optimal inheritance and real estate taxes or taxes on windfall gains.
Finally, in a work close to ours, Brown et al. (2010) suggest that a shock to wealth can have a positive impact not only on the labour supply, but also on the probability of retirement by active workers and households nearing retirement age, with the effect being stronger for larger and unexpected inheritances. As a result, the current paper can provide valuable insights about the likely response of labour supply to wealth changes, such as those associated with reforms in the Social Security. This, in turn, may prove useful in the context of the build-up of long-term macroeconomic projections.
Endnotes
1 Azmat et al. (2006) also use the European Community Household Panel Survey, but in the context of analysing the large gender gap in unemployment rates. Notably, the authors show that interactions between the differences in human capital accumulation by gender and labour market institutions play a major role. In a similar context, Joshi et al. (2007) argue that women's education and experience rather than a movement towards equal treatment play a special role in gender pay differences. Smith (2007, 2009) find that the gender earnings gap can also be largely explained by the workplace in which the employee works.
2 By using a panel framework, we face the difficulty that we merge a sample of countries that may have heterogeneous labour markets. For instance, in the case of two countries where wages are determined in collective bargaining and employment/hours according to the labour-demand function, with different degrees of union power, these two countries would pick different points on the labour-demand function and a negative relation between wages and employment/hours would occur. Despite this, we note that our models are estimated by fixed-effects. Therefore, we control for unobserved heterogeneity. Individual fixed effects, in a nested way, control also for country level characteristics. 3 The fact that the data are collected on household level, but the decision unit is at individual level might bias the results. For instance, if husband receives a big gift, he may not be responsive by changing his regular hours of work. However, the wife may reduce her labour supply given the positive income shock on the household. Therefore, the results based on individual decisions might attenuate the true effect, since both the husband and wife are recorded as having received the gift only that the wife actually responded. 4 For a review of the literature examining the impact of wealth shocks on retirement decisions, see Coile and Levine (2006) and Gustman et al. (2010) . 5 In cases where individuals change households (e.g. get married) and they receive windfall gains only after they have moved to a new household, they are recorded as recipients of windfall gains together with their partner. Naturally, individuals from the initial household have not received any windfall gains. Should the individual move households again with a new partner, for example, then he would still be recorded as a recipient of windfall gains, but his new partner would not. 6 Similarly, income variables are also recorded for "year prior to the survey". On the other hand, net monthly wage and other variables are recorded for "the time of the interview". 7 How much information the individual possesses at the time of the interview of course depends on the relative timings of windfall gains and survey interview, but on average there is a 50% chance that the individual had already received the windfall gains. 8 For instance, Imbens et al. (2001) have about 237 winners, Joulfaian and Wilhelm (1994) have 439 heirs in their sample, Holtz-Eakin et al. (1993) have 2,700 married couples and 1632 individuals in their sample, and Henley (2004) has around 5,400 men and women included. 9 Interestingly, Joshi et al. (1996) show that the presence of children reduces full-time employment among women. Similarly, Joshi (1998) highlights the impact of child-rearing on women's time use.
in purchasing power parity units in order to be comparable across countries. Hourly wage is calculated from net monthly wage given in the data, divided by weekly working hours times 4.33 to correct for the average number of weeks in one month. All hourly wages lower than 1 Euro or higher than 100 Euros are put to missing. Wages of people who do not work or wages otherwise missing are then imputed. For those individuals of which wage information is available in some periods but not in others, the average wage of the individual is imputed in other periods. Other wages are imputed using a regression equation separately for men and women using age, age squared, married dummy, two education dummies and wave and country dummies as regressors. 11 The observed differences between winners and non-winners from Table 1 could of course reflect simply differences across countries. However, when we checked differences in means after excluding some countries, with much lower percentage of winners, the magnitudes and conclusions were similar. 12 Non-work income contains both the "usual non-work income" of an individual and the received windfall gain. Since we are not able to know the exact size of the windfall gain, the two components cannot be disentangled. Therefore, we exclude the non-work income from the regression Equation.
13 When we plot household income over time by size of windfall gains, it can be seen that the discrete jump in income in the period the windfall gains are received is, as expected, larger for the group that receives larger gains. This figure is available upon request. 14 Pencavel (1986) also highlights the endogeneity of nonwage income. In the context of our framework we consider windfall gains as unanticipated and exogenous. 15 We highlight that several factors may impact on labour supply. For instance, inheritance laws or inheritance taxes can affect the magnitude of the income gift for rich families, hence, making the "anticipated" impact on labour supply smaller. Despite this, we note that by considering a fixed-effects regressor, we are able to control for unobserved heterogeneity. 16 In our sample, about 25% of people change their employment status at least once. 17 In all cases in the paper where we estimated the linear probability model we also checked the results using logit specification with fixed effects. Results were very similar with the same conclusions. 18 This is perhaps due to the income effect being stronger than the substitution effect, although empirically this remains an unresolved issue. All regressions have also been run using net monthly wage instead. In this case, the coefficient on the wage variable was always positive in both the OLS and instrumental variables specifications. However, the coefficients on the other variables and the conclusions regarding the effects of windfall gains were very similar to the results from the specifications which included the hourly wage. 19 Taylor (2001) argues that windfall gains can contribute to the relaxation of the liquidity constraints in capital markets and finds evidence that they increase the probability of becoming self-employed. 20 Including interaction terms supports the story that men aged about 40 years have a higher probability of becoming self-employed after winning a windfall gain. The same applies to married men vis-à-vis single men. 21 Donkers et al. (2001) show that agents become more risk averse as the level of their wealth increases. Sousa (2010) designs an experiment to assess the effects of small-
